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Abstract (Article Summary) 

So you can't quite make that roll of snapshots from last month's vacation fit into your computer, or onto a T-shirt to 
send Grandma for a present. Well, © Son y has some nifty new services to help at its ImageStation on PhotoNet 
(http://imagestation.sony.com). 

A simpler, far cheaper approach, as you await the inevitable fall in price and rise in quality for digital cameras, is to 
use a service such as © Sony 's. Once your pictures are in a computer-readable format, cheap software such as 
Adobe's Photo Deluxe or MetaCreations' Super Goo will allow you to eliminate small flaws such as "red eye," apply 
a variety of special effects, even combine several photos into one composite shot. 

ImageStation will either print your digital photos to high-quality paper, or convert film to digital format. The 
computerized pictures are returned by way of the Net, stuck in a private folder accessible from your Web browser 
for review and downloading. 



Full Text (1286 words) 
Copyright Daily News Sep 5, 1998 



To reach David Bloom with stories, tips and other information on the intersection of art, entertainment and 
technology, contact him by e-mail at davidbloomearthlink.net 

So you can't quite make that roll of snapshots from last month's vacation fit into your computer, or onto a T-shirt to 
send Grandma for a present. Well, © Sony has some nifty new services to help at its ImageStation on PhotoNet 
(http://imagestation.sony.com). 

© Sony is one of a handful of companies offering development and digitization services for people trying to move 
their pictures back and forth between the real world and the computer one. 

The easiest way, of course, is with your own digital camera, which will take electronic pictures that can be dumped 
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directly into a computer. 

But even the cheapest and least of these costs a few hundred dollars, as much as a decent 35mm single-lens 
reflex camera. And the SLR camera offers far more filter and lens options and higher-quality pictures, assuming 
you keep your finger out of the shot. 

A simpler, far cheaper approach, as you await the inevitable fall in price and rise in quality for digital cameras, is to 
use a service such as © Sony 's. Once your pictures are in a computer-readable format, cheap software such as 
Adobe's Photo Deluxe or MetaCreations' Super Goo will allow you to eliminate small flaws such as "red eye," apply 
a variety of special effects, even combine several photos into one composite shot. 

The finished products then can be printed out on inexpensive color ink-jet printers, or sent to © Sony or its 
competitors. 

ImageStation will either print your digital photos to high-quality paper, or convert film to digital format. The 
computerized pictures are returned by way of the Net, stuck in a private folder accessible from your Web browser 
for review and downloading. 

One handy feature allows the customer to create a public folder with some or all of the pictures, so friends and 
family can view or even order paper or electronic copies of the pictures. My technologically impaired father reported 
a series of problems downloading the shared folder, however, so you may instead choose to download them 
yourself and e-mail copies. 

After 30 days online, you can pay a small sum to keep the folder available, though the smarter thing for the Net- 
sawy is to move the pictures to a personal Web site available free at any of the many Web locations offering free 
space to cyber-homesteaders. 

ImageStation takes a couple of weeks to return developed pictures, a little less to return the easily downloaded 
digital versions. Printed versions of the electronic photos are fairly sharp, even on an inexpensive ink-jet printer. 

And ImageStation also will print the photos on such things as coffee mugs, T-shirts and hats. 

The service is competing with Seattle Filmworks, which has been providing digital photos over the Net for a few 
years now. The difference is that Seattle Filmworks always develops the film as slides or prints and charges a few 
dollars extra for digital copies. 

ImageStation provides the option of having the pictures only digitized, with no negatives or printed versions. 

Another difference is that Filmworks' pictures are in a proprietary format it claims is quicker to download and more 
compact than the widely used, Internet-friendly JPEG format that ©Sony has used. 



Filmworks provides a free small program called Picture Works that organizes the photos into albums and slide 
shows and can convert them to more common formats, which in turn can be converted to JPEGs with another 
program. 

Filmworks also sells an array of other inexpensive programs, including editing, retouching and publishing titles, for 
$29.95 to $39.95. 

Another program, Photoworks Composer, comes with templates to create personalized greeting cards, calendars, 
stationery and more that can then be uploaded to Seattle Filmworks for printing. 

Filmworks' prices are competitive and also give the option of returning the digitized pictures on a floppy disk 
instead of through the Internet. The company also sends a free roll of film with each roll it develops. 

Filmworks will send you two free rolls of film for trying out their service; just check the Web site at 
www.filmworks.com for more information. 
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And for other photo-based gifts, you also can try Reliance Color Labs in Swansea, Mass., 
(www.reliancecolor.com/). The longtime photo- developing house will turn your pictures into cards, calendars, 
watches, wall clocks, puzzles, placemats, mouse pads and shirts. 

'Use Sunscreen' 

It may be the oddest little song on radio these days, but I love it. And it comes with its own Internet hoax hook for 
extra juice. The song is "Everybody's Free (To Use Sunscreen)," and has been popping up on KCRW-FM (89.9) 
playlists and a few other places. 

The heart of the song is a wonderfully whacked fake graduation speech that originally was a column by Chicago 
Tribune writer Mary Schmich. Somehow, the Internet claimed the column for its own, transmuting it into an alleged 
speech by novelist Kurt Vonnegut to graduates at © MIT . 

The speech, read by Tim Perry over wonderful dance music, includes some great nuggets of wisdom, such as: 
"Don't worry about the future, or worry but know that worrying is as effective as trying to solve an algebra equation 
by chewing bubble gum. The real troubles in your life are as apt to be things that never crossed your worried mind." 
and "Do not read beauty magazines, they will only make you feel ugly." 

The song was put together by Quindon Tarver and appeared in director Baz Lurhmann's film "Romeo + Juliet." 
More recently, the eclectic Lurhmann included it in a wildly diverse collection of music from his films, plays and 
opera work called "Something for Everybody." Check it out. 

An Internet-athon? 

It was inevitable, probably, but now the Muscular Dystrophy Association's annual Labor Day Telethon, hosted by 
Jerry Lewis for 33 years now, is being carried on the Internet for the first time at the organization's Web site 
(www.mdausa.org). 

The telecast begins at 6 p.m. Sunday and runs for 21-1/2 hours and is TVs most successful fund-raiser, bringing in 
$50 million last year to finance research on a series of wasting diseases such as myasthenia gravis, amyotrophic 
lateral sclerosis and polymyositis, as well as muscular dystrophy itself. 

Chatterboxes 

You may not spend much time on the Internet in chat rooms, but someone sure is. 

Chatting ranks third behind information searches and e-mail as the most-used activities on the Net, according to 
Myra Stark, a senior vice president and director of knowledge management and consumer insights at Saatchi & 
Saatchi Advertising in New York. 

And chat rooms consume 26 percent of all the time spent on the Net, according to Stark. So if you do use chat 
rooms, take heart. You really aren't alone. 

And that chat is taking people away from their television screens, according to a study by © Nielsen Media 
Research that was commissioned by ©America Online . © Nielsen surveyed about 4,700 households that use its 
People Meters and found that those with Internet access spent about 15 percent less time watching television. 

A study last year of Internet users said the television was the activity they were most likely to reduce while on the 
Web. Though ©AOL used the most recent study to tout itself as a place for advertising targeting wealthier 
households, the real question will be what this all means for the rapidly diminishing market share of network 
television. 

© Nielsen also reported that 79 million people are now using the Internet, a 36 percent jump in just nine months. 
For the first time, more than half the people between 16 and 34 are using the Internet as well, © Nielsen reported. 
And 13 million people above the age of 50 are using the Internet. 
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[Headnote] 

SUMMARY 

[Headnote] 

The ability to trace and locate a product for recall and the ability to remove it or repair it in the marketplace relies implicitly 
on the ability to identify the location of the product. The perpetual evolution and complexity of the global marketplace 
makes it challenging to identify and track product movement for an adequate period of time. Properly analyzed and 
implemented, technology can be harnessed to provide an efficient and effective product traceability solution. 
KEY WORDS 

product identification, product location tracking, traceability 
INTRODUCTION 

A product traceability strategy is a vital component of the recall plan. The methodology for planning a traceable 
recall takes into account the type of product, the length of life of the product, the scope of the product's 
manufacturing process, the scope and manufacturer's level of control over the product's distribution channels, and 
the potential for hazardous damage. The importance of using a cost-benefit decision-making model at each stage 
of recall planning is significant in achieving an optimal minimal risk traceability strategy. Technology exists to 
support the appropriate selection of identification methods and record-keeping processes to identify and remove 
products from distribution or consumer use quickly. Properly implemented, a traceable recall will increase public 
safety and will reduce costs associated with recall exposure. 

THE RISK OF RECALL 

The ability to trace and locate a product quickly is the most critical part of any recall action and the importance of 
speed escalates and becomes more difficult the further the product is physically away from its point of manufacture. 
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The importance of speed further escalates the more hazardous the defect. The scope of the recall expands the 
greater the number of multisite manufacturing processes and product storage locations. If the product is already in 
the hands of the consumer and a recall process has not been adopted from the product's inception, the recall 
process is most expensive and most dishonoring to the manufacturer effecting a publicly visible recall. 

The controls necessary to provide reasonable and adequate traceability may appear to be expensive in terms of 
inventory procedures, special packaging or segregation, and individual piece or lot identification. However, these 
costs are minimal when weighed against the costs of an unplanned product recall. It is important, therefore, that a 
proper balance be established between cost and risk. 

The degree of traceability detail required for a traceability strategy depends on the level of recall risk potential of 
the product. 

A high risk, complicated consumer product such as an automobile or power drill may call for a high degree of 
traceability from suppliers of raw material through to the ultimate consumer. A lower risk product such a pair of 
shoes or battery-operated calculator may not require stringent traceability requirements due to the relatively low 
potential of safety-related problems or a comparatively short useful life. Logically then, in low risk products, 
individual identification of each unit is not necessary. It may be sufficient to know, only generally, what went into a 
given week's or month's worth of production and/or in what general geographic region the item is located. When 
evaluating cost versus risk, a balance should be achieved with respect to the likelihood of a product recall situation 
arising. Where the likelihood is significant, added costs are justified in order to ensure an efficient, prompt recovery. 

A necessary first step, then, in formulating a traceability strategy is to rate the product according to the potential for 
r call. A product may be classified as having a significant risk of recall if it contains an inherent risk of injury or 
economic loss that will not be removed by redesign or improved manufacturing practices. 

Some of the many reasons a product may be classified as having a significant risk are if the product 

Is or could become inherently dangerous 

Could become unsafe or dangerous due to prolonged use or deterioration of physical characteristics with time 

Could be used in an improper manner rendering it dangerous 

Could be used functionally in an application or activity which is dangerous 

Has a high volume of usage or long service life and could provide a base for major economic loss in the 

event of unreliable performance, representations, or failure to meet customer expectations 

Class is governed by law. Traceability requirements may be self-imposed or mandatory. Some of the U.S. 
government bodies that impact significantly on product recalls are the 

- Food and Drug Administration (FDA) 

- Consumer Product Safety Commission (CPSC) 

- National Highway Traffic Safety Administration (NHTSA) 

- Department of Transportation (DOT) 

- Bureau of Mines (BOM) 

- Department of Agriculture (USDA) 

- Federal Aviation Agency (FAA) 
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Most of these government agencies require prompt notification in the event that either the risk of injury or the 
severity of possible injury, or both, is suspected to be substantial, or if applicable mandatory standards or 
regulations are violated. These agencies conduct inquiries based on complaints and on their own research. Some 
of these agencies can force a product recall, depending on the severity of the situation. 

RESPONSIBILITY FOR TRACEABILITY 

Once the potential for recall and the need for product traceability has been established, a decision needs to be 
made as to the level of tracking responsibility accepted by the supplier of raw material, component, subassembly, 
manufacturer, distributor, wholesaler, retailer, and consumer. 

When the risk of recall is significant, a traceability and record retention strategy by the assembler of the final 
product is a critical part of the manufacturing plan to maintain public safety. 

In situations where traceability costs are excessive, reliance may be placed on a lower cost, reasonable, and 
optimally effective notification system via mass media. 

Source marking product components with identification will allow for the most detailed identification of the product. 
Product identification information may be subsequently affixed to the product, although less information will be 
available regarding product composition, date of manufacture, lot, and other traceable production details. 

The requirement to link the product to its location each time the product moves will require the support of the 
traceability strategy by suppliers, distributors, wholesalers, and retailers. The most difficult link is between the 
product and the consumer. 

If a recall is required because of the failure of a purchased critical component and the supplier cannot isolate the 
problem into groups, lots, or batches, the recall will have to be far-reaching, non-selective, and expensive. If, the 
supplier's quality control and inspection records allowed for the identification of a small group of nonconforming 
components, the recall could be much more specific, more effective, and less costly. Both the type of identification 
record and its retention time should be considered. A complete set of records is of little use if the retention time is 
significantly less than the useful life of the product. 

Downstream traceability is a factor in a product recall when middlemen come between the manufacturer and the 
ultimate consumer. When the risk of recall is significant, downstream middlemen must support the required 
traceability. In such cases, agreements with middlemen, such as distributors, should be made in advance to set 
up a traceability system. 

The lot shipping records of a distributor can be a significant asset to an effective recall, and in many industries, 
distributor records are an essential aspect of the notification system for recall. The manufacturer of a product 
having a significant risk of recall should examine and link to the record-keeping practices of the distribution system. 

Product identification and tracking systems integrated into the manufacturer's inventory control process can be 
used to facilitate recall traceability. The resulting cost savings in adding or modifying inventory control should more 
than outweigh the added costs of traceability. 

COST OF TRACEABILITY 

In addition to being an ethical decision, the level of traceability is an economic decision, as shown in Figure 1. 

Assuming no traceability strategy, the cost of a recall will be the total number of goods (both conforming and 
defective) multiplied by the unit cost plus other costs associated with the recall. 





Enlarge 200% 






Enlarge 400% 





Assuming perfect traceability, the cost of a recall will be the exact number of defective products multiplied by the 
unit cost plus the cost of the traceability infrastructure plus other costs associated with the recall. 
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The optimal amount to spend on traceability is achieved along the line identified as (1) the allocated cost of 
traceability. At any other point, a program that will provide traceability to a more detailed or a less detailed level is 
more costly. 

A cost evaluation of the degree to which traceability is both optimal and economically feasible depends on factors 
such as: the product's retail selling price, whether it has regular or seasonal usage, its frequency of use, whether or 
not it has secondary users, the physical environment for its use or for its storage, repair and service costs, 
exposure to the public, moral responsibility, and regulatory responsibility. 

An individual assessment should be made for each product category based on the following criteria. 

As the unit cost increases, so does the need for traceability. The cost of recalling only defective products would be 
less than a total recall. Unit cost includes the cost of design, manufacture, distribution, and the costs associated 
with the sale of the product. 



If the life of the product is long, many more products will have to be recalled and the requirement to hold records 
will be longer. 

If there are frequent manufacturing changes during production, it will be more important to segregate for traceability 
especially if the product or product components represent a high risk of defect. 

If the product can be modified outside of the production plant, traceability along distribution channels and through to 
consumers is most important. In this case, modification should be evaluated as a lower cost alternative than recall. 

If the product is complex, the higher the components' value, the greater the need for traceability. The anticipated 
reason for a potential recall will also affect the desired degree of traceability. If the reason is due to a 
manufacturer's quality assurance test or a design change, inventory control at the plant level would be sufficient. If 
the problem relates to installation or product use, then the need for traceability through the product's distribution 
channel to the final consumer would be required. 

The level of detail in record-keeping required at the point of manufacture will depend on the specific product's 
possible point of failure and the complexity of the product. 

The assessment of the need and extent for traceability will extend specifically to the choice of product identification 
methods at point of manufacture and tracking methods used to identify the location of the product during its life 
cycle. 

In general, the product should be identified at the lowest level economically possible in order to maintain 
identification of like items. The cost of an inventory management system which integrates product traceability 
capabilities typically ranges from a paper label produced by a bar code printer for less than half a cent to a turnkey 
off-site traceability networked system from 25 cents per product. The need for permanency, th need for overt vs. 




Figure 1 . 
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covert methods of identification, and the cost of the identification, output, recording, collection, and storage 
methods will all bear on the cost analysis. 

Typically, the fixed cost components of an inventory management system, which can be used for planning 
traceability, include 

1 . The bar code or other identification device. 

2. The data recording method. 

3. The data collection device. 

4. The mass storage device. 

5. The information management system. 

The cost savings available when manufacturers are able to pinpoint the product to be recalled is inversely 
proportional to the number of items that must be recalled. 

TRACEABILITY AT POINT OF MANUFACTURE 

At point of manufacture, the level of detail may include parts data, serial numbers, model numbers, brand name 
identification, and class identification, as well as engineering changes, critical process lists, date of manufacture, 
product configuration, control information, raw materials suppliers, parts suppliers, subassembly suppliers, 
changes, tests and test results, manufacturer, contact information, part color, lot, size, and material composition. 
Serial and model numbers are often used for marking high-priced items, while dating is commonly used for marking 
lower priced items. 

The degree of visibility of the identifying mark may be decreased if there is benefit to the manufacturer in 
expediting the recall or if, by disclosure of a mark, the consumer may become wary of purchase. Otherwise, a 
visible mark means that a greater reliance can be given to the holder of the product to aid in the identification of a 
recalled product. Covert methods of identification include invisible liquids, inks, and chips. Overt methods of 
identification include tags, plates, stamps, and labels. 

Direct imaging printing equipment, laser engraving, or etching equipment, as well as laser and thermal transfer 
label printers are available to mark a variety of surfaces and can apply identification to products directly, or on 
adhesive labels, textile labels, or plates which are then applied manually or through robotics or through other 
equipment at the point of manufacture. The identification device can store a reference key to information stored 
elsewhere (like a license plate) or the information itself. 

Identification records can be manually entered into a computer system, held in paper files, or scanned to update a 
centralized data storage device. Scanning systems are available in fixed mount or hand-held, mobile and fixed 
configurations. The location at which the scanning will take place plays an important role in determining the most 
appropriate configuration. If a bar code system is selected, there will be different costs associated with one- 
dimensional (1-D) and two-dimensional (2-D) readers. 2-D readers are backwardly compatible and read 1-D codes 
like UPC, while 1-D readers may be incapable of reading 2-D codes and may actually be code specific. 

More than 20 bar code languages have been developed, each with its own unique specification. The most widely 
used is the UPC, or universal product code, which consumers see in grocery stores. Tiered and 2-D matrix codes 
which allow for increased storage of product data include Intermec Inc.'s Code 49, Laserlight Systems Inc.'s Code 
16K and Code One, International Data Matrix Inc.'s Data Code as well as © Symbol Technologies Inc. 's PDF417 
and MicroPDF A MicroPDF code for example, is capable of storing up to 200 characters and can store 60 
characters in a bar code as small as 1/4" square. Similarly, Intermec's 2-D matrix code stores 1000 characters in a 
1" square. By comparison, a 1-D code typically has a data capacity of 20 to 30 characters. 

2-D codes allow manufacturers to track production of complex products, with fewer computer support resources. 
The 2-D bar code can be scanned to tell workers, or a robot, where a part came from, what needs to be done, 
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where it has to go next, and when. An updated bar code reflecting completion of the work can be printed out and 
attached to the part before sending it on. The complete record can be put in the main computer system of the plant 
at the end of each production cycle. 2-D codes are also a useful way to keep production records and maintenance 
schedules. 

The greater the speed with which product information is available from an integrated system, the less the 
requirement to have the increased information storage capabilities of 2-D codes. 

The greater the product's life, the greater the importance of redundancy afforded by 2-D codes. 2-D codes can be 
partially damaged or defaced yet will allow scanners to recover 100 percent of the stored data. Before deciding on 
a bar code standard, review compatibility among readers along your distribution channels. It may be advantageous 
to select a compatible code. 

Industry groups such as automotive (AIAG and ATA), electronics (EIA), telecommunications (TCIF), chemical and 
petroleum (CDIX), and retail/consumer goods (UCC, EAN) have standardized on compliance for product 
identification labels to a large degree, even tying them to their EDI and ASN (advance shipping notice) programs. 
The ANSI (American National Standards Institute) MH10 1993 standard plays a highly influential role in the 
development of bar code label compliance by establishing industry guidelines. The Automatic Identification 
Manufacturers' Standards Committee (AIM) also plays a vital role in product marking standards. 

The data collection device may include a portable scanning terminal with a temporary data storage area requiring 
subsequent data transfer to a central computer system capable of mass data storage or may travel along a local or 
wide area network to the mass storage system directly. 

The number of potential distribution and storage locations as well as the degree to which traceability is desired will 
determine the level of integration desirable among compatible manufacturing, wholesale, and retail data collection 
and storage devices, edi, pos debit, pos credit, and mondex are examples of data networking systems with a high 
degree of compatibility. 

The mass storage device and degree of redundancy selected should match information storage and data retrieval 
requirements appropriate to the product category. As shown in Table 1, the length of time which records should be 
maintained will depend on the initial recall risk analysis attributable to the product category. 

Although the time recommended for record retention is lengthy, economical methods exist for on-site record 
storage and off-site record storage. Tracking and microfilming services are examples of off-site storage methods. 
Onsite, low-cost personal computer hard drives support mass data storage. For redundancy and long-term 
retention, devices such as read/write cd rom, Magneto Optical drives, and tape drives such as DAT, zIP and JAZZ 
as well as mirrored or otherwise distributed hard drives are used to store large amounts of data in more than one 
location. 

When the need to effect a recall becomes a reality, it is important to be able to find the records necessary to trace 
and locate the product quickly and easily. The software component of the information management system must 
include reporting capabilities to allow for efficient data retrieval. 

TRACEABILITY AT VARIOUS LEVELS OF DISTRIBUTION 

The need to retain records is important for both suppliers of raw materials as well as for manufacturers of the final 
product. Suppliers of raw material, component parts, and subassemblies may be held partially liable in a product 
recall suit and should be prepared to assist in the recall process wherever possible. 

In conducting a recall, the knowledge of where to make the initial inquiries to have product returned would be 
extremely helpful and would reduce the costs associated with the recall. In initiating a recall procedure, the two 
questions that must be answered quickly are 
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Table 1. 



1 . Which product, by type of design, by type of change, by date of manufacture, or by type (or specific supplier) of a 
subassembly must be recalled? 

2. What is the location of the product to be recalled? Inventory, storage distribution, wholesalers, retailers, or final 
consumers? 

The first question is answered by the engineering, manufacturing, and test records. The second question is 
obtained by the records of marketing and distribution organizations. 

If you know the quantity of questionable product produced, you will be able to rapidly collect data, identifying how 
much has been sold to the final consumer. First, the quantity of product in the manufacturer's inventory and in the 
shipping department can be isolated. Then, the quantity of product on the shelves of distributors and wholesalers 
must be determined. The balance of items produced is on the shelves of retailers or has been sold to consumers. 

By working with distributors and/or wholesalers, systems can be established which will identify the quantities of 
the suspected product that have gone to retailers. A system may be developed to cross check returned warranty 
cards or other possible proofs of purchases which can help prepare an estimate of the number of suspected 
product on the retailers' shelves or in the customers' hands. 



Quantity determination of product and obtaining its return from distributors, wholesalers, and retailers is easier in 
the absence of a final consumer registration method. 

Meticulous care in identification and documentation by the supplier of raw material and the final assembler can be 
rendered ineffective by haphazard distribution records. If downstream distributors, retailers, or warehousemen 
are unable or unwilling to maintain a traceability system consistent with a significant risk product it may become 
necessary to compensate for this loss by designing in a means of adequate identification. 

Again, bar coding can play a significant role in the ease with which traceability is effected. During the shipping 
process, instead of typing out lists of the contents of a shipment and its routing, a company could print the 
information in 2-D bar code form and fax it to shippers and retailers, who would then scan it to put the data into 
their computer files. The same bar code would be attached to the shipment to facilitate traceability. From then on, 
all parties involved in the stream of trade would have a much easier time tracking the goods, leading to fewer 
distribution errors, better scheduling of trucks and warehouse space, quicker recording of transfers, and smoother 
re-ordering. 

To ensure record-keeping system integrity, a periodic review of records should be effected with the following goals 
in mind. 

Identify the product by date or short period of manufacture, by a given configuration, or by a block of serial 
numbers, or by some other level of detail. 

If the product to be recalled is produced at more than one location, the location should be identifiable on the 
product. 

If the product is produced by a multiple molding or costing procedure, the mold identification or casting location 
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should be identifiable on the product or component. 

If product tests are conducted, the test results should be identified to a configuration of the product or a design 
change of the product or a period of manufacturing of the product such as a date code. 

A first-in first-out (FIFO) plan should be used in shipping product from inventory or from storage. 

Accurate records should be maintained as to shipments made to distributors, wholesalers, and retailers. 

Warranty cards should be kept and recorded. Some other type of customer contact information should be retained. 
Cards should be identifiable as to the date of product manufacture or configuration or serial number. 

Any periodic audit should include a legal review. 

With system links at stages of product movement, generating and retaining the desired level of traceability, the 
least cost, most effective recall is made possible. 

CASE STUDY: A BAR-CODED PRODUCT 

TRACKING SYSTEM 

Using world-class technology including @ Symbol Technolo g ies Inc. 's PDF417 bar code and scanning technologies 
as well as Lumonics Inc.'s laser etching equipment, the Tracker system links products through an international 
network of scanning stations to a 24-hour multilingual call center and data warehouse. 

At the heart of this global product tracking system, the Tracker insignia is licensed to manufacturers for source 
marking products. The insignia is laser etched, direct imaged onto labels or otherwise incorporated into the existing 
product labeling process. The insignia replaces the product serial number transparently or facilitates the 
introduction of a standardized product identification mark. 

Manufacturers, distributors, and retailers use prefabricated permanent adhesive, textile, and metal Tracker 
insignia for post-production application. 

This product tracking system was originally designed to facilitate the fast, free return of recovered lost and stolen 
property. Strategic partnerships are integral to the integrity of the Tracker system. © DHL , Purolator, and Mailboxes 
Etc/UPS allow Tracker to return ship recovered property directly to the owner anywhere in the world through 
unique packaging and billing agreements. In addition, Tracker maintains a database of taxi, courier, and service 
companies and is committed to make special shipping arrangements in areas where courier services are not 
available. 

Tracker's worldwide identification and recovery service has received the endorsement of The International 
Association of Chiefs of Police. 

The Tracker system offers a complete method of global inventory control, warranty tracking, retail reporting, prepaid 
lost and stolen property courier return, as well as fast, efficient direct customer contact for product recall. Even so, 
customer security and privacy are held in high regard. Tracker will not sell, lend or use database information for any 
purpose other than providing global Tracker service or as required by law. The Tracker system is designed to 
protect products associated with the following industries (and can be tailored to other manufactured products): 
photography, electronics, computers, wireless communication, sports, footwear, eyewear, watches, travel and 
tourism, university, dolls and plush toys, automotive, clothing, power tools, home security, insurance, pets, moving, 
and luggage. 

Manufactur rs use the Tracker system in whole or in part to achieve the desired level of benefits and control. 
Service depots worldwide can determine the warranty status of a product instantly without incurring warranty 
administration costs. Retail customer service or manufacturer's representatives similarly obtain store purchase 
information. Law enforcement agencies, transportation authorities, and other high-traffic public venues scan 
recovered property to facilitate its return. Of additional benefit to manufactur rs, distributors, wholesalers, 
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r tailers, and consumers, the property return benefit of the system (guaranteed worldwide free return of recovered 
lost and stolen products) results in increased sales and increased customer satisfaction as well as lower 
manufacturing/replacement costs resulting from loss and theft. 

Tracker hopes to become an intrinsic part of manufacturer's product recall plans by providing turnkey assistance 
for implementation. For example, product traceability is improved as Atlas Umbrellas by Oscardo add the Tracker 
insignia to their material composition labels as shown in Figure 2. These products can be easily scanned when they 
leave Oscardo's manufacturing plant and at each stage of the product's distribution cycle. Consumers register their 
purchase at point of sale to minimize the risk of losing their umbrella. Should umbrella fabric hazards be discovered 
and require recall, Tracker is able to identify customer ownership, manufacturer production sites, and wholesale 
and retail distribution locations within seconds. The speed at which the recall would be effected through direct 
channel and consumer contact would save the manufacturer time, money, and most importantly, business 
integrity. 

Over 36 billion products can be marked with the bar-coded Tracker insignia. Tracker expects that, over the next two 
years, more than 500,000,000 products will be source marked. 

The process of integrating the Tracker insignia includes four stages. 

1. The manufacturer becomes Tracker Friendly. New requirements (if any) for marking equipment are identified, 
evaluated, scheduled, installed, and tested. Modem transfer of insignia licenses takes place 

2. Manufacturer begins Tracker insignia marking. Each product is etched, scanned, and verified at a point on the 
line where the product can be presented to the laser for the ideal mark location. Alternatively, precoded labels or 
plates are affixed seamlessly, as part of the product labeling process. Product packaging is labeled with UPC bar 
code equivalent. Activation cards are inserted into the packaging of each product before it is sealed. Following each 
lot's marking, the manufacturer modem transfers product and code data to Tracker. Tracker holds product and 
code information in a central data storage warehouse. 

3. The manufacturer takes advantage of global inventory control. At the manufacturer's loading dock, at each 
wholesale distribution center, and at each retail warehouse, the inventory is scanned, particularly if a shipment's 
outer casing shows signs of tampering. Tracker hot lists any missing inventory. 

4. The retailer becomes Tracker friendly. At the retail site, each product code is linked to the customer's name, 
address, and phone number. This contact information is made available to Tracker along with the store name, 
location, manufacturer/product, and the purchase date and time. Tracker activates the code for recovery service 
coverage, linking the code to the customer's name, address, and telephone number. 

The code is cross-referenced to hot listed information already on file. Hot listed code matches are sent to both the 
manufacturer and the law enforcement agency in the manufacturer's jurisdiction. In the absence of transmitted 
product information, the code is cross referenced and linked to manufacturer product information already on file. 
Sale date information is made available to the manufacturer and the manufacturer's and retailer's service 
agencies on demand. 
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Depending on the retailer's level of automation, Tracker can receive sale and customer information through the 
retailer's POS system, from merchant processing facilities, from banking and cashless processing facilities, or 
through the use of a Tracker registration terminal at the customer service desk. Alternatively, the customer or 
retailer can call toll free to register or the customer or retailer can send the activation card to Tracker. For 
example, in the absence of POS terminals, select Schwinn bicycle retailers have set up Tracker service activation 
hotlines at point of sale. 

The record of the customer's name, address, and phone number is accessed by Tracker upon recovery. Trained 
recovery agents secure the item, contact the customer, and make return shipping arrangements. Identification 
records are not purged from the Tracker system; should the owner choose not to renew his or her subscription for 
loss and theft recovery protection, he or she is offered the option to recover the item at preferred courier rates. 

With the global Tracker system, products are identified with one standardized and recognizable mark. The insignia 
is easily output by marking equipment, as the PDF417 bar code is ANSI compliant and in the public domain. The 
power of the 2-D PDF417 code and portable data collection devices allows manufacturers to identify products at 
the lowest component level. Tracker eliminates the requirement to maintain extensive on-site records of product 
movement and makes it easier, less costly, and faster to control inventory. Tracker allows for the identification of 
the location of a product at point of manufacture, importation, wholesale, and retail through a scan of the code at 
any point in the manufacturing or distribution cycle. With Tracker, warranty and retail fraud are eliminated, 
recovered property is returned free of change, and direct, low cost consumer contact is made possible. 

Code licenses for product tracking and warranty and return services are available through the Tracker Corporation 
of America directly. The system improves product traceability through the use of a product identification standard 
linked to a global recovery infrastructure and makes it possible to have timely access to product location 
information. Tracker is most valuable as a component of the traceability strategy for products having a high risk of 
recall because it can be used as insurance to mitigate the cost and exposure of mass media advertising with fast, 
efficient, direct consumer contact. 

CONCLUSION 

The recall planning process includes an evaluation of the extent at which product traceability is both possible and 
desirable. Once the need is established, the ease and cost-effectiveness with which identification techniques 
seamlessly incorporate into the manufacturing process at the product labeling or source marking level are 
evaluated. Bar-coding, long used as a retail product identification standard, has become the universally accepted 
component and product marking standard for product identification in inventory control systems. Manufacturer, 
distributor, and retail inventory control systems that share quickly and accurately scanned data make the retrieval 
of product location information along the distribution continuum possible. The global, on-line availability of point-of- 
sale product registration data from a central source allows for direct consumer contact without delay. As the 
proliferation of product tracking technology continues, and as industry continues to take advantage of the inherent 
costs savings associated with global inventory control, so too does the ease of implementing complete product 
traceability strategies become a reality. 
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Abstract (Article Summary) 

"More than 1 3,000 check images, including the front and back, can be stored on a single CD," says Bob Kirk, 
president of Enterprise Consulting, based in Piano, Texas. Customers can receive all their check images on a 
daily, weekly, or monthly CD, Kirk says. 



While CD-ROM distribution of check images has been around for two to three years, it has gained wide 
acceptance in the last year, Kirk says. Kirk estimates that one-quarter of the national corporate banks are using 
CD-ROM distribution of check images for their large customers. 



Kirk attributes the increasing acceptance of CD-ROM distribution to the drop in the cost of producing CDs. "A blank 
CD used to be $20, now it's about a buck. Two years ago, CD burners (which write code to blank CD-ROMs) 
capable of creating one CD at a time were $2,000 to $3,000 a piece. Now, an automatic system capable of burning 
50 CDs and labeling them all at once costs $6,000 to $7,000," Kirk says. 



Full Text (1199 words) 
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With its low infrastructure, development and implementation costs, CD-ROM distribution is promising to become the 
next favorite tool of the item processing executive. But don't tie all your growth strategies to CD-ROMs just yet. 

The nation's largest banks, and even small financial institutions that process checks for large corporate customers 
increasingly are turning to CD-ROM dis-tribution of check images. 

"More than 13,000 check images, including the front and back, can be stored on a single CD," says Bob Kirk, 
president of Enterprise Consulting, based in Piano, Texas. Customers can receive all their check images on a 
daily, w ekiy, or monthly CD, Kirk says. 

"This is the easiest method of storage for most customers. Most companies already have personal computers with 
CD-ROM drives, so no additional capital investment is required," says Kirk. 
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While CD-ROM distribution of check images has been around for two to three years, it has gained wide 
acceptance in the last year, Kirk says. Kirk estimates that one-quarter of the national corporate banks are using 
CD-ROM distribution of check images for their large customers. 

Drop In Costs 

Kirk attributes the increasing acceptance of CD-ROM distribution to the drop in the cost of producing CDs. "A blank 
CD used to be $20, now it's about a buck. Two years ago, CD burners (which write code to blank CD-ROMs) 
capable of creating one CD at a time were $2,000 to $3,000 a piece. Now, an automatic system capable of burning 
50 CDs and labeling them all at once costs $6,000 to $7,000," Kirk says. 

"The old style 'one at a time* CD burners are just a few hundred dollars now," Kirk adds. 

Is The Internet Next? 

But don't plan your entire business around these disks, warn some industry observers. CD distribution may be 
bypassed by an even newer method of distribution - Internet access to check image archives. 

Many of the vendors selling CD production systems to financial institutions also are developing systems that allow 
Internet or direct dial-up access. 

Smaller companies that might not need to use all the storage capacity of a CD for their monthly check cycle could 
be served by Internet access, and not have to bother with handling and storing CDs, Kirk says. 

One-quarter of the banks offering CD distribution also are offering Internet or direct dial-up access, Kirk estimates. 

Under the CD distribution model, the customer is charged a monthly service fee plus a cost per CD, usually on the 
order of several dollars per CD. With the Internet access model, the customer is charged a monthly service fee 
plus fees per check image accessed over the Internet. The per-check access fee is much less than the cost of a 
CD. 

Kirk cites this as an example of "following the © Gillette philosophy - don't charge for the razor (in this case, the 
CD), charge for the blade (the check image accessed over the Internet)." 

Adoption of the Internet access technology will be slowed by the absorption of corporate MIS resources devoted to 
the Year 2000 problem, Kirk says, but he foresees a more rapid adoption in later years. 

Some vendors already are placing their bets on Internet access. IA Corp., a vendor of CD check image delivery 
systems, sells a check image archive system that allows access to billions of images over the Internet, including 
check images and other cash management documents. 

Corporations likely will choose to scan their stored physical checks and place them in online archives, says Thierry 
Leger, an I A spokesman. 

With 50 billion paper checks still being written per year (despite the availability of electronic financial transactions), 
approximately 350 billion check images must be stored because corporations need to save checks for seven 
years. 

After digital imaging of current checks and scanning of stored checks for large corporate customers, the next 
frontier for check processing is the individual banking customer. 

Within a few months, some banks will give individual retail customers the option of viewing images of their 
canceled checks over the Internet, rather than having the physical canceled checks mailed to them and stored at 
home, Leger predicts. 

Improvements in imaging technology allowing for high-resolution, gray-scale images is making this option 
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potentially more attractive to retail customers, Leger adds. 



Adoption of CD distribution of check images is a scale and cost issue for banks, says David Medeiros, an industry 
analyst with the Tower Group, based in Wellesley, Mass. "It is working out well for banks that have a large enough 
number of corporate customers with a high enough volume of checks and a high enough level of automation in their 
treasury departments." 



The costs of implementing the technology and acquiring the necessary hardware, software and distribution 
networks are high. But for those banks whose customers scale of activity justifies it, adoption of the new technology 
is necessary. 

"Any of the top 50 banks that hasn't done it yet, is behind the curve," Medeiros says. In time, prospects for adoption 
by broader sectors of the industry are good, and it will filter down to smaller banks and smaller customers. 



Internet access to check images eventually may supplant CD-ROM distribution, but not for large customers in the 
near future. "The CD is ideal for distribution of large numbers of check images," Medeiros says. But a 50 kilobyte 
check image usually takes more than one minute to be transmitted over the Internet, too slow for large customers 
who need to research lots of checks quickly, Medeiros adds. 



Internet access may be good for small customers who may only need to see a few check images, Medeiros says. 
It also is easier for the cash management executive to receive other wholesale lockbox information on a CD with 
the check images and have the data and documents available in-house for generating reports, than to access the 
same kind of information over the Internet. 



Microfilm Not Going Away Soon 



Microfilm archiving of check images will remain prevalent for the next few years, Medeiros insists. But eventually 
the seven-year image archives will migrate over to digital media. Unlike microfilm, digital media allows for easier 
searching, retrieval and copying, Medeiros says. Banks will be able to use digital archives to create new services 
and attract new customers. Large banks like Charlotte, N.C. -based NationsBank (NB), with assets of $310 billion, 
are in the process of converting their archives to digital media. 



To date, large banks have led the way in offering CD distribution of check images to customers, says Ron 
Thompson, ImageSoft vice president of business development. He estimates more than half of the banks with more 
than $1 billion in assets are offering this service. 



Thompson also foresees banks converting their archives to digital images. Thompson says that CD jukeboxes work 
well as image archives for small banks. A CD can hold 650 megabytes, which translates to about 13,000 check 
images. 



Digital video disc (DVD) and optical platters capable of storing 10 to 20 times as many megabytes of images as a 
CD will become the storage medium of choice for large banks, instead of microfilm or magnetic tape systems, 
industry observers predict. (Bob Kirk, Enterprise Consulting, 972/985-7414; Thierry Leger, IA Corp., 510/450- 6816; 
David Medeiros, Tower Group, 617/965-9090, ext. 215; Ron Thompson, ImageSoft Technologies, 407/667-3707.) 
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